Aims: Overweight and obesity are clinical public-health concerns worldwide. Amongst older adults, the prevalence of overweight and obesity is considered high. the purpose of this study was to provide current data regarding the prevalence and trends of overweight and obesity of adults from 2005 to 2013 in 10 European countries. Methods: the data used in the present study were derived from the first, second, fourth and fifth waves of the survey of Health, Ageing and Retirement in Europe. the present study includes individuals aged ≥50 years from 10 European countries. Body mass index (BMI) was calculated from self-reported height and weight (kg/m 2 ). Results: the general prevalence of overweight (BMI ≥25 kg/ m 2 ) was slightly above 60% and remained stable between 2005 (60.1%, 95% confidence interval (CI): 59.3-60.9%) and 2013 (60.3%, 95% CI: 59.7-60.9%). On the other hand, the prevalence of obesity (BMI ≥30 kg/m 2 ) increased significantly (1.6 points, 95% CI: 0.7-2.6) from 17.5% in 2005 to 19.2% in 2013. Although the prevalence of obesity increased in most countries, the only significant increase was observed in germany (5.8 points, 95% CI: 1.8-9.9). spain was the only country where the prevalence of obesity decreased significantly (−4.7 points, 95% CI: −8.8 to −0.5). sex and age differences are reported. Conclusions: Although the prevalence of overweight was stable, the prevalence of obesity rose. Based on the data currently available for Europe, the prevalence of obesity in European older adults has already reached epidemic proportions, which reinforces the need for the development of effective healthy lifestyle programs.
Introduction
Overweight and obesity are clinical public-health concerns worldwide [1] [2] [3] . Amongst older adults, the prevalence of overweight and obesity is considered high [4] . Furthermore, obesity is a major risk factor for diabetes [5] , hypertension [6] , coronary heart disease [7] and certain types of cancer [8] . Obesity is also associated with osteoarthritis, asthma and depression [9] . In Europe, by 2016, it was estimated that adults aged ≥50 years accounted for almost 40% of the population [10] .
Over the last decades, the prevalence of overweight and obesity in most economically developed countries has remained stable [4] . However, it still has a huge health and economic impact. By 2009, obesity was estimated to account for between 0.7% and 2.8% of a country's total health-care expenditure [11] . Additionally, obese individuals were found to have medical costs that were approximately 30% higher than their normal weight peers [11] .
Prevalence and trends of overweight and obesity in older adults from 10 European countries from 2005 to 2013
MIguEl PERAltA 1 , MADAlEnA RAMOs 2 , AnnA lIPERt 3 , JOãO MARtIns 4, 5 & ADIlsOn MARquEs 1, 6 Previous studies, using data from the survey of Health, Ageing and Retirement in Europe (sHARE), have reported the prevalence of overweight and obesity amongst middle-aged and older adults in several European countries [12] [13] [14] . those studies found that in 2004, the prevalence of overweight (excluding obesity) in European countries was around 40%, whilst the prevalence of obesity was around 18%. However, only data from one wave were used and thus did not focus on the prevalence and trends of overweight and obesity. some studies on the prevalence of obesity in middle-aged and older adults from non-European regions, such as the usA (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) , Arabian gulf states (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) and China (1992 China ( -2002 , have reported increasing and stabilising trends over the years, as well as high prevalence values (>20%) [15] [16] [17] .
Monitoring obesity and overweight prevalence and trends is important for assessing interventions aimed at preventing or reducing the burden of obesity. this is particularly important amongst older adults, because overweight and obesity in this population group is also associated with a greater risk of physical inactivity [18] , mobility limitation [19] , osteoarthritis [9] and poor functional performance [20] . Consequently, this impacts health and quality of life for older individuals.
Aims
understanding and updating trends in the prevalence of obesity and overweight is central for evaluating and informing interventions aimed at preventing or reducing the burden of obesity. therefore, the purpose of this study was to provide current data regarding the prevalence and trends of overweight and obesity in adults >50 years of age from 10 European countries from 2005 to 2013.
Methods

Participants and study design
the data used in the present study were derived from the first, second, fourth and fifth waves of sHARE. sHARE is an interdisciplinary survey on ageing that is run every two years and collects extensive information on health, socio-economic status and family interactions of individuals aged ≥50 years of age in several European countries from scandinavia to the Mediterranean [21] .
the present study included individuals aged ≥50 years from 10 countries (Austria, Belgium, Denmark, France, germany, Italy, the netherlands, spain, sweden and switzerland In the sHARE project, data were collected face to face by trained interviewers using a computerassisted personal interviewing program, supplemented by a self-completed paper-and-pencil questionnaire (available atwww.share-project.org/ methodological-research.html). Comparable questionnaires were applied in each country. translation guidelines were applied, and pilots were performed to enhance comparability. the study meets the ethical standards of medical journals [22] .
Body mass index
Body mass index (BMI) was calculated from selfreported height and weight (kg/m 2 ). BMI categories were calculated in accordance with World Health Organization guidelines [23] : normal weight (18.5-24.9 kg/m 2 ), overweight (25-29.9 kg/m 2 ) and obese (≥30 kg/m 2 ).
Statistical analysis
Descriptive statistics were performed to characterise the sample. For the prevalence of overweight and obesity, the percentage and 95% confidence interval (CI) were calculated. the differences between participants' characteristics in all waves were tested by analysis of variance and chi-square tests. Data analysis was performed using IBM sPss statistics for Windows v22 (IBM Corp., Armonk, nY). When statistical tests were applied, the level of significance was set at p<0.05. p<0.001). However, when considering sex, BMI only significantly increased for men (p<0.001).
the prevalence of overweight and obesity by sex and age are shown in table II. Overall, between 2005 and 2013, the general prevalence of overweight (BMI ≥25 kg/m 2 ) was slightly above 60% and by and large remained stable. However, when looking at age, it was possible to observe that while the 60-69 years age group dropped 1.4 points (95% CI: −2.5 to −0.3), the ≥80 years age group increased by 4.9 points (95% CI: 3.0-6.8). similar results were observed for women. Although the prevalence of overweight in men remained stable for all age groups, the prevalence for women significantly decreased by 0.4 points (95% CI: −1.6 to 0.7) overall and 3.4 points (95% CI: −5.4 to −1.5) for the 60-69 years age group, while increasing 5.5 points (95% CI: 2.2-8.8) in the older age group. the general prevalence of obesity (BMI ≥30 kg/ m 2 ) significantly increased 1.6 points (95% CI: 0.7-2.6) from 17.5% in 2005 to 19.2% in 2013. the 60-69 and 70-79 years age groups were the only ones where significant differences were observed. the overall prevalence of obesity in men significantly increased by 2.3 points (95% CI: 0.6-4.0) between 2005 and 2013, while the prevalence in women did not present significant differences. the 60-69 years age group (3.4%, 95% CI: 0.4-6.3) for men was the only one where the prevalence of obesity significantly increased. In every country, more than half of the participants were overweight (Figure 1 ). In 2013, switzerland (53.9%, 95% CI: 51.5-56.3%), Denmark (55.0%, 95% CI: 53.0-57.1%) and sweden (56.0%, 95% CI: 54.0-57.9%) had the lowest prevalence of overweight, while spain (67.4%, 95% CI: 66.0-68.8%), germany (64.0%, 95% CI: 62.5-65.6%) and Austria (62.9%, 95% CI: 61.1-64.7%) had the highest prevalence. Overall, the prevalence of overweight was stable between 2005 and 2013. However, there are some differences when analysing countries separately. For example, France's (2.7, 95% CI: −0.3 to 5.7), Denmark's (2, 95% CI: −1.9 to 6.0) and switzerland's (2, 95% CI: −3.0 to 7.0) prevalence of overweight rose >1.9% from 2005 to 2013, although the increase was not significant. On the other hand, a significant decrease in the prevalence of overweight was observed for spain (−3.5, 95% CI: −6.1 to −0.9) and Italy (−4.3, 95% CI: −7.3 to −1.3).
the prevalence of obesity ranged between 13.4% in switzerland and 25.6% in spain in 2005 and between 15.8% in sweden and 23.1% in spain in 2013 (Figure 2) . From 2005 to 2013, the prevalence of obesity increased 1.6 points (95% CI: 0.7-2.6). Although in most countries the prevalence of obesity rose, the only significant increase was observed in germany (5.8, 95% CI: 1.8-9.9). Contrary to that, in spain, the prevalence of obesity decreased significantly (−4.7, 95% CI: −8.8 to −0.5).
Discussion
this study aimed to provide current data regarding the prevalence and trends of overweight and obesity of adults aged ≥50 years from 2005 to 2013 from 10 European countries. Based on the results from this study, between 2005 and 2013, the general prevalence of overweight in European adults was slightly above 60%, being stable from 2005 to 2013, and the general prevalence of obesity increased from 17.5% to 19.2% in the same time period. Although the prevalence of obesity increased slightly, these results are in line with previous research conducted in Europe in which >50% of the European population was classified as overweight [12] [13] [14] 24] , and in line with the tendency for prevalence to remain stable, as observed in the last decades [4] . Corroborating previous findings, the steady prevalence of overweight and obesity suggest that the efforts made by national governments and international institutions to reduce overweight and obesity are possibly not achieving their goals on a large scale or have not yielded results yet. Country-specific analysis in 2013 revealed that spain (overweight 67.4%; obesity 20.9%), germany (overweight 64.0%; obesity 23.1%) and Austria (overweight 62.9%; obesity 21.3%) had the highest prevalence of overweight and the highest prevalence of obesity. Although spain was amongst the highest prevalence countries, it was the only country where the prevalence of both overweight and obesity decreased between 2005 and 2013. Alongside spain, Italy was the only country where the prevalence of overweight decreased significantly. this finding is consistent with a previous study on trends and determinants of excessive body weight in Italian adults, showing that there are no unfavourable trends in overweight and obesity prevalence [25] . However, in a general manner, this study's findings are in contrast with a previous study reporting a higher prevalence of obesity in Central, Eastern and southern European countries concerning geographic variation of prevalence rates [26] . the variations in the prevalence observed in different European populations may be due in part to differences in sedentary lifestyle and a lack of physical activity [27] [28] [29] and also to ethnic affiliation. In studies including various groups of immigrants in Canada [30] and sweden [31] , ethnicity has been shown to be a major determinant of obesity independently of socio-economic factors. Many European countries have undergone substantial population changes due to immigration from Eastern Europe, as well as from outside of Europe, over the past two decades.
the current study shows that in every country, more than half of the participants were characterised by excessive body weight. However, there were some noticeable differences in the trends of the prevalence of overweight and obesity, depending on age and sex. While the prevalence of overweight increased for the ≥80 years age group between 2005 and 2013, it decreased for the 60-69 years age group. On the other hand, the prevalence of obesity only increased for the middle-age groups, ranging from 60-79 years. Regarding sex, while the prevalence of obesity in men increased in this time period, the prevalence in women remained unchanged. Additionally, while the prevalence of overweight in men remained stable, the prevalence of overweight in women decreased slightly. similar associations between excessive body weight, sex and age have been reported in other studies within specific European countries, including spain, germany and the uK [32, 33] .
Findings indicate that although the estimated prevalence of overweight and obesity is different in various studies, the prevalence of overweight and obesity is high amongst the elderly European population. It is similar to what has been reported in the usA [34] . Based on the data currently available for Europe, the prevalence of obesity in older European adults has already reached epidemic proportions. As obesity is a risk factor for a number of diseases, its higher prevalence nurtures the supposition that obesity is related to a growing and significant economic burden to society [35] . this study highlights that obesity in Europe is a serious disorder and reinforces the need for the development of effective healthy lifestyle programs, enhancing health literacy about this condition, and that health-care professionals should advise patients on the importance of maintaining a healthy weight [36] . there is a need for a medical management approach to obesity and shifts in public-health policy. Even modest weight loss (approximately 5% of initial weight) has been associated with important improvements in health and is likely to be associated with reduced costs to the health-care system and society at large.
A major strength of this study is providing important insight into the prevalence of overweight and obesity in Europe using standardised research methodology across a large representative sample. the study analysed data collected over a long time period, presenting a clearer picture of the prevalence of overweight and obesity in the European population than if calculated from data for just one year. Furthermore, despite the multifaceted burden imposed by obesity, a paucity of research pertaining to consider the prevalence of overweight and obesity in adult population in Europe is noticeable. However, even if this study aims to bring more contributions to this discussion, it has some limitations that should be emphasised. First, the results concern only 10 European countries, as other countries were excluded due to the lack of data. Consequently, our results cannot be generalised to the whole of Europe. second, whereas the BMI classification system possesses important utility in studying population health, it is not without its limitations [37] . BMI can be biased when based on self-reported height and weight, with individuals traditionally overestimating their height and underestimating their weight. In addition, BMI classifications can be inaccurate for certain groups (e.g. professional athletes or those possessing a high level of muscle mass) [24] , as higher BMI can be due to both greater muscle mass and higher bone mineral density, especially in athletes.
conclusions
Although the estimated prevalence of overweight and obesity is different in various studies, a great proportion of the elderly European population is overweight and obese, similar to what has been reported in the usA [34] . Based on the data currently available for Europe, the prevalence of obesity in older European adults has already reached epidemic proportions. Obesity in Europe is a serious disorder, and there is a real need for the development of effective healthy lifestyle programs, as well as for enhancing health literacy regarding obesity and for health-care professionals to advise patients on the importance of maintaining a healthy weight [36] .
